Growth inhibition and induction of apoptosis by flavopiridol in rat lung adenocarcinoma, osteosarcoma and malignant fibrous histiocytoma cell lines.
Flavopiridol is the potent inhibitor of cdks sharing its function with endogenous cdk inhibitors, and causes arrest at both the G1 and G2 phases of the cell cycle resulting in apoptosis in various tumor cell lines. Cyclin-dependent kinase inhibitor p16INK4a induces cell cycle arrest in G1 or G2 or both, and is inactivated in many malignant tumors. In this study, we focused on the effects of flavopiridol on chemically-induced rat lung adenocarcinoma, osteosarcoma and malignant fibrous histiocytoma (MFH) cell lines showing different pattern of p16INK4a status. The data demonstrated that flavopiridol inhibited cellular growth in a dose- and time-dependent manner, inducing apoptosis within 24 h in all cell lines at a concentration of 300 nM. The growth inhibition rate was the greatest for lung adenocarcinoma cells, lacking p16INK4a expression associated with methylation-mediated gene silencing; 83% at a concentration of 300 nM for 72-h treatment; while the growth of osteosarcoma and MFH cells, both expressing p16INK4a, were inhibited at similar levels; 54-61% for osteosarcoma and 61-64% for MFH cell lines. Then, we further investigated the influence of p16INK4a induction upon the effect of flavopiridol in p16INK4a-deficient lung adenocarcinoma cells. 5-aza 2'-deoxycytidine (5-Aza-CdR) induced p16INK4a expression and inhibited cellular growth in lung adenocarcinoma at a similar level to that with flavopiridol treatment. After the induction of p16INK4a expression by 5-Aza-CdR, the growth inhibition rates of flavopiridol in the p16INK4a-induced lung adenocarcinoma cells could not achieve comparable inhibition to that in the p16INK4a-deficient cells; the efficacy was reduced compared to original p16INK4a-deficient cells at each concentration of 50, 100 and 500 nM for 72-h treatment. These data indicate that flavopiridol shows cell type specific inhibition and possibly acts in a more compensatory manner for endogenous p16INK4a function in tumor cells having the aberrations of p16INK4a gene.